ORACLE DATABASE PERFORMANCE

The ROWNUM Paradox

Mastering Deterministic Top-N Queries




The Volatility Hook

The Phantom Bug

Why does your "Top 10" report return different names on

different days without any code changes?

Non-deterministic SQL is a ticking time bomb. It often stems
from a fundamental misunderstanding of Execution Order

versus Pseudo-columns.

Today we reveal the hidden logic that dictates how Oracle

"slices" your data.



The Problem Scenario

The Logical Trap The Analogy
Developers often assume Oracle sorts the entire table, Imagine a crowd of people. You need the 10 tallest.
then picks the first N rows. In a single query block, the The broken query says:

reverse happens.
PP "Grab the first 10 people you see at the door, then line

Actual Flow: Oracle picks the first N rows it them up by height.”

encounters, then sorts only those rows. _ _ .
You have an ordered list, but it certainly isn't the 10

tallest in the room.



Architectural Logic

A
b v v
1. FROMIJOIN 2. WHERE 3. ORDER BY
Data sources are identified and ROWNUM is assigned here! Rows Sorting occurs after the subset is
physical access paths are chosen. are numbered as they arrive from already locked by the ROWNUM

the source. filter.



Demo Walkthrough: Setup

I‘ Massive Volume: Create a table with 1,000,000 rows to bypass small-table caches.

2% Data Randomness: Use DBMS_RANDOM for amounts to ensure no natural ordering exists.

{E} Optimizer Statistics: Gather fresh stats to ensure the CBO sees the data distribution correctly.

I Index Trickery: Add a non-matching index to prove how path changes affect results.



Traditional vs. Optimized Syntax

Method SQL Pattern Logic
Traditional SELECT * FROM sales WHERE ROWNUM <= 5 ORDER BY amt DESC Slice then
(Broken) Sort
N R SELECT * FROM (SELECT * FROM sales ORDER BY amt DESC) WHERE Sort then
ROWNUM <= 5 Slice

Optimized Top-

Modern (12c+) SELECT * FROM sales ORDER BY amt DESC FETCH FIRST 5 ROWS ONLY \



The Proof: Execution

Plans

Look for STOPKEY

In the broken query, you see COUNT STOPKEY. This means

Oracle stopped reading as soon as it hit the count, ignoring

the sort requirements.

In the correct query, you see SORT ORDER BY STOPKEY.
This Is a special high-performance memory sort designed
specifically for Top-N retrieval.
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Sorting Efficiency Comparison

1.0s

0.5s

0.0s

10E&R¢ition time grows linearly with data volume, but STOPREY optimization keeps memory pressure flat. 1M Rows



Key Insights & Pitfalls

{

= I

% Physical Tie Breaking
-~ _ _ Dependency Don't forget ties! UseWITH TIES to
The IndexTrap Relying on index order is ensure consistent results when

dangerous. Dropping the index values match.

If an index exists on the sort breaks your logic instantly.

column, the "broken" query might

look correct by accident.



Business Value & ROI

100%

RISK MITIGATION

The Bottom Line

Inconsistent reports lead to management mistrust. Correct Top-
N implementation ensures that no matter how the database

grows or indexes change, the business sees the same truth.

Cost Saving: Reduced CPU overhead by avoiding full-table sorts

In large queries.



Call to Action

Audit. Modernize. Verify.

Search your codebase for "ROWNUM <=" combined with "ORDER BY" in the same block.
Replace them with the FETCH FIRST syntax for cleaner, future-proof SQL.

Questions on Implementation?



Sort then Slice.

The definitive rule for Oracle Top-N queries. Maintain consistency, ensure

performance, and trust your data.

Oracle Engineering Handbook: Performance Series
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